Pain is an experience that has physical, psychological and social aspects. Sensitivity to pain is individual and depends on psychological factors. Studies have shown that anxiety is associated with the perception of experimentally induced pain. PURPOSE: The purpose of the present study is to examine the relationship between anxiety, threshold and tolerance to experimentally induced pain in healthy persons. METHODS: 35 healthy persons at the age from 19 to 39, 20 women and 15 men were examined. Methods: Spielberger's questionnaire, Cold pressor test, Visual Analog Scale for Pain, Descriptive statistics, Correlation analysis, Mann-Whitney's Test. RESULTS: Significant differences in tolerance to pain were identified depending on the levels of state anxiety (U=12.5, Р=0.037). The state anxiety was greatly related to the intensity of the pain experienced. (Spearman rho=0.49, P=0.008). Significant differences were not found in threshold, tolerance and intensity of pain depending on the levels of trait anxiety in the examined people. CONCLUSIONS: The increased levels of state anxiety in healthy persons exposed to experimentally induced pain suggest a weaker endurance to pain and perceiving it as stronger.
INTRODUCTION
Pain is associated with illness or physical trauma and is the most common symptom in patients seeking medical care.
It is a cognitive-affective condition including "a sensory and emotional experience of discomfort" (1) . The individual sensitivity to pain may vary among the examined persons. In patients having the same illness, the sense of pain covers the whole range starting from "no pain" to "the most terrible pain we can imagine". All this necessitates the study of various types of factors in order to identify the processes involved in the occurrence, the keeping and the reduction of the pain response. Understanding the causes of individual differences in sensitivity to pain can be crucial to its prevention and treatment and to be useful in the diagnostic process.
Anxiety is related to fears of impending harm and expectations of an indefinite or uncontrollable threat. It has cognitive, emotional and locomotor (including vegetative and physiological) components. Anxiety is associated with a state of tension and vegetative excitement (for example, increase of heart rate), an experience of uncertainty, helplessness, readiness to respond to danger and tendency to avoidance behavior. (2). Spielberger, Krasner (1972) distinguished anxiety as a state and a trait. The state anxiety is the present level of anxiety of the individual characterized with physiological excitement and a feeling of tension. It is influenced by situational factors and varies in intensity and duration. The trait anxiety is an individual sustainable tendency to be restless or "a tendency to uneasiness ". The trait anxiety is associated with the state anxiety and the attention paid to threatening stimuli. People with higher trait anxiety are inclined to perceive most of the situations as threatening and experience a stronger sudden anxiety than people with lower trait anxiety (3).
Studies with experimentally induced pain show that anxiety influences pain perception and an increased state anxiety are associated with higher intensity (4), lower threshold (5) and tolerance to pain (6) . The pain threshold refers to the lowest intensity of the stimulus perceived as painful and the tolerance to painto the maximum intensity of the pain that a person can endure. The methods for experimentally induced paid in healthy people propose a way to identify the effect of the anxiety on the pain perception which is difficult to be achieved with a clinical group.
PURPOSE OF THE STUDY
The purpose of the present study is to examine the relationship between anxiety, threshold and tolerance to experimentally induced pain in healthy people.
EXAMINED PERSONS
35 healthy persons at the age from 19 to 39, 20 women and 15 men, were examined. In the course of the study, we strictly observed the rules of the local ethical committee at Trakia University and the principles of the Declaration of Helsinki (1964). An informed consent was obtained from all participants before initiation of the experimental procedures. They were informed that they could discontinue the study whenever they wanted and without giving any reason for their decision. In the beginning of the study, the participants filled in an anonymous questionnaire with socio-demographic information as well as a physiological questionnaire and after that they underwent the cold pressor test. After making the cold pressor test, the examined people evaluated the severity of the pain experienced by means of VAS.
METHODS

1.
Questionnaire of Spielberger, adapted for Bulgarian conditions for persons over 13 years of age (7) . It consists of 40 statements in two subscales: state anxiety and trait anxiety. Each statement is evaluated by a 4-degree Likerttype scale.
Cold pressor test (CPT) is an experimental technique for inducing a painful experience.
The examined people put their hand in a water container with floating ice cubes and communicate the parameters of their sensory experiences -the appearance of pain (pain threshold) and intolerable pain (tolerance) after that the study is ceased (8).
Visual Analog Scale for Pain (VAS Pain)
The VAS pain is a continuous scale comprised of a horizontal line, usually 10 centimeters in length. For pain intensity, the scale is most commonly anchored by "no pain" (score of 0) and "pain as bad as it could be" or "worst imaginable pain". The pain VAS is a singleitem scale with individual scores in mm (9).
Statistical methods
Descriptive statistics, Correlation analysis, Mann-Whitney's Test. The data from the empirical study were statistically processed with IBMSPSS Statistics, V.19.0.
RESULTS AND DISCUSSION
In the present study, it was found out there are statistically significant differences in the pain tolerance of the examined people depending on the level of their state anxiety (Mann-Whitney U=12.5, Р=0.037) and a lack of differences in the pain threshold (Р>0.05). The persons with lower state anxiety had higher tolerance to experimental pain compared to those with higher anxiety. Jones and Zachariae (23) in a study of 80 healthy students with a cold pressor test also found that the state anxiety influences considerably the tolerance to experimental pain. This effect of anxiety, however, was found in men only. Men with lower levels of anxiety had a considerably higher tolerance to pain compared to those with high level of anxiety as well as compared to women (10) .
Based on the correlation analysis, the state anxiety was found to correlate moderately and positively with the severity of the pain as measured with VAS (Spearman rho=0.49, P=0.008). In an experimental study of 32 healthy persons with electrical pain stimuli, Tang and Gibson (2005) confirmed the relationship between state anxiety and pain intensity but did not find such with the pain threshold (11) . One possible explanation of this opposite result is in the use of consecutive electrical stimuli with increasing intensity which was reported to excite all afferent paths in an unnatural, synchronized way and could have changed the pain threshold (12) . Bement and co-author (2010) also confirmed the relation of the state anxiety with the pain intensity but unlike our study they found a relation with the pain threshold. The authors examined 22 healthy students with experimentally induced mechanical pain as part of them (an experimental group) were exposed to additional stress influence (stress session) while the other part (a control group) did not have such influence (free session). The pain perception was measured before the beginning and at the end of the sessions. It was found out that during the initial exposure to experimental pain, the starting level of the state anxiety correlated positively with the intensity and negatively with the pain threshold in both groups (control and experimental ones). The individuals with higher levels of anxiety were more inclined to communicate stronger pain and had higher sensitivity to it compared to those with lower levels of anxiety. Anxiety correlated not only with the initial pain threshold and intensity but also with changes occurring in them during repeated exposure to pain. As a consequence of the stress session with the experimental group, an increase in the anxiety levels was observed. The increased anxiety of the experimental group was significantly associated with a reduced pain threshold and an increased intensity of the reported pain compared to their initial levels (13). In conclusion, these studies showed that anxiety was a physiological factor related to increased pain sensitivity in otherwise healthy people and to their more negative emotional experiences during experimental procedures causing pain.
It has been also found that the anxiety has a negative impact on the pain perception and in clinical environment. Diagnostic and operative medical interventions increase the levels of state anxiety in patients (14) . In turn, the increase anxiety in patients before an intervention relates positively to the strength of the reported pain and distress (15) and significantly predicts the reporting of more severe pain not only during the manipulation but also after it (16, 17) . These results show that controlling the anxiety state before manipulations, causing pain, could increase the patients' endurance to pain, to reduce the judgement of its severity and of the distress caused by them.
From the analysis made with the MannWhitney's test, statistically significant differences were not found in pain threshold and tolerance depending on trait anxiety as well as significant correlation between the evaluation of the experimental pain intensity and the trait anxiety (p>0.05).
Literature provides convincing evidence that lower levels of anxiety in patients are associated with a judgement of lower pain severity, with decreased distress and with increased pain threshold (18) but the experimental studies of healthy people do not firmly confirm this effect. For example, similarly to our result, other studies of healthy people ascertain that trait anxiety is not related to pain threshold and tolerance to cold pressor pain (19, 20) as well as to pain from thermal stimuli (20) . During a study of 32 healthy persons exposed experimentally to electrical pain stimuli, Tang and Gibson (2005) also did not find differences in the pain threshold depending on the anxiety but found a considerable impact of the anxiety on the pain intensity. The participants with higher trait anxiety reported more severe pain during the experiment (11) . Contrary to these results, James and Hardardottir (2002) found that the tolerance to cold pressor pain is higher for people with lower trait anxiety compared to those with higher train anxiety. Furthermore, distraction from the pain during the experimental procedure increased the pain tolerance in people with lower anxiety but not in those with higher anxiety (21) . The more expressed anxiety, in addition to reducing the endurance to pain, also increased the tendency of the examined people to direct their attention to possible negative effects of the pain after the study was ceased. Some studies highlight that anxiety is associated with pain perception in men but not in women. While studying 140 healthy persons with a cold pressor test, Jones and co-authors (2003) ascertained that people with higher levels of anxiety had considerably lower tolerance to pain and higher pain severity compared to those with lower levels of anxiety; however, these differences were found in men (22) .
In our study, statistically significant differences by gender were not found in threshold and tolerance to experimental pain, even though there is evidence in the literature that women have lower threshold to cold pressor pain, thermal, electrical and mechanical pain (23) and lower tolerance to experimental pain (24) compared to men. Other studies, however, have ascertained that gender does not influence the perception of experimental pain but is a significant moderator on the effect of anxiety (10, 22) i.e. there are differences in the way anxiety impacts the perception of pain in men and women. Further studies are necessary to examine this relation, as well as, the psychosocial and psychological mechanisms that could explain these differences.
CONCLUSIONS
1. State anxiety in healthy people is related to intensity and tolerance to experimentally induced pain but not with pain threshold. 2. Increased levels of state anxiety suggest reduced endurance to pain and perceiving it as stronger. 3. Trait anxiety in healthy people does not have an impact on whether a particular sensation is perceived as a pain and on how long the pain could be endured.
